Abstract. The X-ray spectra of some magnetized isolated neutron stars (NSs) show absorption features with equivalent widths (EWs) of 50 -200 eV, whose nature is not yet well known.
served properties of this XDINS. For this aim, three local models are considered: naked condensed surfaces, semi-infinite magnetized model atmospheres, and thin magnetized model atmospheres above condensed surfaces.
Spectra of naked condensed iron surfaces [4] are represented using a simple analytical approximation (see Fig. 1 , left panel). In the free-ion approximation, a broad absorption feature exists in the spectrum. It lies between the ion cyclotron energy E c,Fe ≈ 0.32 (B/10 14 G) keV, and some boundary energy E C , which weakly depends on the magnetic field and strongly depends on the angle α between the magnetic field and the photon propagation direction (E C ≈ 0.55 keV at B ≈ 10 14 G).
Some examples of magnetized semi-infinite partially ionized hydrogen model atmospheres were computed by us in [5] . Here we computed thin (with surface densities Σ ≈ 1 -10 g cm −2 ) model atmospheres above condensed iron surfaces using their radiation properties as inner boundary conditions (Fig. 1, right panel) . Because of the condensed surface emission properties, broad absorption features appear between E c,Fe and E C , together with a strong edge in the angular distribution of the radiation at an energy between E C and 4E C and corresponding edges in the specific intensity spectra. The absorption feature's EW may reach 300 -400 eV in these models, whereas EWs are smaller than 100 eV for the absorption features in the spectra of the semi-infinite atmospheres. The emergent spectra of the semi-infinite and thin model atmospheres can be represented by diluted black-body spectra with one or two Gaussian absorption lines. The angular distribution of the radiation is represented by a simple step function between E C and 4E C and is assumed to be isotropic for other photon energies.
To calculate the XDINS spectra and light curves, we use the model of a slowly rotating spherical isolated neutron star with a given compactness M/R, with account of the gravitational redshift and light bending. The distributions of the local color temperatures and magnetic field strengths over the stellar surface
were taken from [6] . Here θ is the magnetic colatitude, T p and B p are the temperature and the magnetic field strength at the poles, and the parameter a characterizes the geometry of the magnetic field: a = 0.25 corresponds to the pure dipole field, and a ≫ 1 corresponds to a strong toroidal component (in this case a 2 ≈ B tor /B p ). We consider a neutron star model with kT p = 0.15 keV, B p = 6 × 10 13 G, and z = 0.2. Three temperature and magnetic field distributions are used: a = 0.25, a = 60 and two uniform bright spots with angular radii θ sp = 5 • and the dipole magnetic field. Local spectra of the three models of NS radiating surfaces are presented by analytical functions (see above). The central energies of the local absorption features depend on the local magnetic field.
We demonstrated that the EWs of the absorption features in the integral NS spectra are similar to the local EWs on the neutron star surfaces. Therefore, the EW of the absorption line in the spectrum of RBS 1223 (about 200 eV) can only be explained by a thin atmosphere above the condensed iron surface. The same local model with a smooth temperature distribution over the neutron star surface (a = 0.25) and slightly different pole temperatures can provide the pulsed fraction observed in RBS 1223 (see Fig. 2) . A strong toroidal magnetic field component on the XDINS surfaces (a ≫ 1) seems unlikely because such models exhibit a too wide, smoothed absorption feature. See details in [7] .
ABSORPTION FEATURES IN THE SPECTRUM OF 1E 1207
The absorption features in the spectrum of 1E 1207, centered at about 0.7 and 1.4 keV, were discovered in [8] . We demonstrate that these lines can arise due to quantum resonances in the free-free absorption of photons in a magnetic field at energies of electron cyclotron line and its harmonics [9] .
We present computations of fully ionized hydrogen atmospheres of NSs for magnetic fields B ∼ 10 10 -10 11 G and the effective temperatures 1 -3 MK (see Fig. 3 ). In these models the electron cyclotron energy is within the observed range of energies. The electron quantum oscillations are best observable at moderately large values of the quantization parameter, 0.5 ≤ b eff = E c,e /kT eff ≤ 20, when the quantization is significant but the features are not too far in the Wien tail of the spectrum. The equivalent widths of the absorption features reach ∼ 100-200 eV in the examples considered; they grow with increasing b eff and are lower for higher harmonics. Therefore, the observed features can be interpreted as caused by the quantum oscillations. See details in [10] .
